Introduction
Our ability to predict outcome following a first psychotic episode remains limited. Decades of research have shown that factors such as earlier age of onset, male gender, longer duration of untreated illness, and insidious onset are each grossly associated with worse outcome in schizophrenia (Johnstone et al., 1989; Jablensky et al., 1992; Leung and Chue, 2000; Marshall et al., 2005; Rabinowitz et al., 2006) . None of these factors, however, has proven sensitive or specific enough to be clinically useful in predicting the outcome for an individual.
This lack of knowledge about clinically useful predictors reflects several issues. First, longterm cohort studies of first-episode psychosis (FEP) to date have evaluated prevalence samples with schizophrenia only (rather than all psychoses), which tend to have an over-representation of patients with poorer outcomes and an under-representation of those who do not remain in treatment (van Os et al., 1997) . Second, many have implemented structured treatment protocols, not necessarily reflective of real-life practice, with consequent limited generalizability of findings. Third, there has been variability in the timeframes evaluated, the assessment tools used, and the outcome measures reported. Definitions used for remission and recovery, for example, range from the total absence of symptoms (Thara et al., 1994) to symptoms present below a certain threshold (Crumlish et al., 2009 ) for variable periods of time. Finally, symptom remission and social functioning have often been reported together, with both considered necessary for a good outcome, although such coupling lacks an empirical basis.
Evidence from short-term (up to 2 years) follow-up studies and clinical trials suggests that early improvement in symptom severity may predict response to antipsychotic drugs and shortterm clinical outcome (Craig et al., 1999; Robinson et al., 1999; Emsley et al., 2006) . Although symptomatic improvement following first treatment (4-6 weeks to 3 months) has been associated with better outcome at 1-2 years (Lieberman et al., 1993; Robinson et al., 1999) , its relationship with longer-term outcome remains unclear. Follow-up studies of more than 8 years' duration have indirectly reported that non-specific measures of early remission, such as 'prompt treatment' (Friis et al., 2016) and 'shorter proportion of time spent experiencing symptoms in first few years of illness' (Wiersma et al., 1998; Harrison et al., 2001; Hegelstad et al., 2012) are associated with better long-term outcome. None of these studies has evaluated the role of time to the first remission according to operationalised criteria in longterm outcome.
In order to move towards a novel framework for targeted interventions, we need longitudinal data from unselected samples of incident cases of all psychoses (not just schizophrenia), evaluated using clear operational definitions of symptomatic and functional outcomes. Factors that predict sustained symptom remission and functional recovery should be explored separately to inform differential interventions. This is what we aimed to do in this unique study.
In a large cohort of individuals experiencing FEP, we evaluated predictors of symptom and functional remission and recovery over the subsequent 10-years in three domains (demographic, clinical, social) (Morgan et al., 2014) .
Method
We conducted a 10-year follow-up study (AESOP-10) of an epidemiological cohort of 557 individuals initially assessed at the time of their first episode of psychosis (FEP) in two UK centres, south-east London (urban) and Nottingham (semi-urban) . This sample comprised all incident cases who presented to specialist mental health services within tightly-defined catchment areas in the two centres (n = 532). The study was approved by the local Research Ethics Committees.
Our procedures for tracing cases were in line with those of previous long-term follow-up studies of psychosis (Harrison et al., 2001; White et al., 2009) . At approximately 10-years after inclusion, we sought to trace and re-interview all cases included in the baseline study (see Morgan et al., 2014) .
Baseline
At baseline, information was collated on clinical presentation and demographic and social characteristics. Assessments were completed on a range of clinical and social risk factors (Morgan et al., 2006) . Baseline ICD-10 and DSM-IV diagnoses were determined at consensus meetings using data collected with the Schedules for Clinical Assessment in Neuropsychiatry (SCAN) (WHO, 1992) . From this schedule, a series of symptom dimensions (mania, reality distortion, negative, depressive and disorganization) was obtained (Demjaha et al., 2009) . We created an index of disadvantage by counting the presence of four markers: living alone, being single, being unemployed, living in rented housing.
Symptom course and outcome
We used an extended version of the WHO Life Chart to collate information across symptom and social course and outcome, as previously described (Morgan et al., 2014) . The Life Chart has been used successfully in previous long-term follow-up studies, including those with follow-up periods in excess of 10-years, and is designed to collate information from multiple sources (Sartorius et al., 1996; Morgan et al., 2014) . We included additional substance use and service contact information, and a timeline to document psychotic symptoms and contacts with mental health services. We recorded prescription of, and compliance with, anti-psychotic medications throughout the follow-up. Although the Life Chart has been shown to produce reliable ratings (Susser et al., 2000) , all clinical ratings were made by consensus.
Information on symptoms in the month preceding follow-up was collected using the Schedules for Clinical Assessment in Neuropsychiatry (SCAN) Version 2 (WHO, 1992), the Scale for the Assessment of Negative Symptoms (SANS), and the Global Assessment of Function (symptom score) (Endicott et al., 1976) . Information from the Life Chart and SCAN were used to make a lifetime diagnosis.
Symptom remission and recovery
In line with Andreasen and colleagues (Andreasen et al., 2005) , we defined remission as absence of overt psychotic symptoms (operationalised as a score of 2 or 3 on Rating Scale 2 in the SCAN; 0 = absence, 1 = symptom occurred, but fleeting, 2 = symptom definitely present, 3 = symptom present more or less continuously) for a period of at least 6 months. We used the symptom criteria to define early symptomatic remission beginning at most 3 months after the first contact. We defined symptom recovery as sustained remission for 2 or more years.
Social functioning and functional recovery
Information on sociodemographic markers of social function and integration across a number of domains (housing, employment, relationships, education, and social networks) over follow-up was collected using the Life Chart (Table 2) . Information on social function in the month prior to follow-up was collected using the Life Chart and the GAF (disability score) (24). GAF score equal to or greater than 60 was used to define functional recovery.
Analysis
We describe primary outcomes using frequencies and percentages, and means or medians and standard deviations or interquartile ranges. We examined associations between each set of putative baseline and early course predictors and (a) symptom recovery at 10 years using logistic regression and (b) functional recovery (i.e. GAF > 60) at 10 years using linear regression. We first fit univariable models and then adjusted (a) for study centre, age, gender, and ethnicity and (b) in turn, for other variables found to be associated with each outcome, retaining in the final models only those variables that improved model fit based on likelihood ratio tests. For final models, we further report pseudo-R 2 statistics and percentage recovered correctly predicted, 2 Paola Dazzan et al.
estimated using post-estimation commands in Stata. All analyses were conducted using Stata 13.
Results

Description of the sample
Of the original 532 incident cases, 37 (7.0%) had died, 29 (5.5%) had left the country and 8 (1.5%) were excluded based on information not available at baseline. Of the remaining 458 cases, we obtained useable information on symptom course and outcome across one or more of our three domains on 387 (84.5% of 458) for at least 8 years of follow-up. There were no systematic differences by age, gender, ethnicity, duration of untreated psychosis (DUP), baseline employment, baseline diagnosis, mode of initial contact with mental health services, or study centre between those with follow up information and those without (Morgan et al., 2014) . The sample characteristics are presented in Table 1 .
Remission and symptom and functional recovery at 10 years Details of illness course and symptom and social outcome have been previously reported (Morgan et al., 2014) . Briefly, at follow-up 213 cases (65.3% of 326) were not experiencing psychotic symptoms and 140 (46.2% of 303 on whom complete data were available) met criteria for recovery. Relevant to this study, 77 (57.9%) of these had been in remission at 12-weeks, compared with 34 (22.8% of 163) of those who were not in recovery at 10-years (Table 2) . Among cases for whom we had reliable medication information (228; 75.2% of 303 with data on recovery), 56.4% of those who were recovered (57 of 101) had been prescribed antipsychotic medication in the preceding 2-years, v. 85.8% (109 of 127) of those not recovered (χ 2 24.6, df 1, p < 0.001) (Note: all cases were, at some point, prescribed antipsychotic medication).
Functional recovery at 10 years (GAF ⩾ 60) was achieved by 117 (40.9% of 286). Only a minority had been in paid work for over 75% of the follow-up period (34 of 290; 11.7%), and a minority for between 25% and 75% of the follow-up (48; 16.6%), with the overwhelming majority employed for <25% (208, 71.7%). Psychological Medicine 3 Table 2 . Symptomatic Recovery at 10 years (unless specified, number included in analyses = 303) Predictors of symptom and functional recovery at 10 years
As noted, we examined the effects of four blocks of factors on symptom (Table 2 ) and functional (Table 4) recovery at 10-years: demographic; social; clinical; and early symptom course (remission at 12-weeks). Effects are shown before and after adjustment for age, gender, study centre, and ethnicity. We additionally performed these analyses only including the subset of patients with a diagnosis of schizophrenia (See Supplementary Table) .
Predictors of symptom recovery at 10 years
Early symptom course (remission at 12-weeks) strongly predicted recovery (adj OR 4.47; CI 2.60-7.67). Other variables associated with recovery (at p < 0.05) were a diagnosis of mania with psychosis (adj OR 3.22; CI 1.54-6.73) or of depression with psychosis (adj OR 1.98; CI 1.00-3.95); and on the dimension scales, a high symptom score on mania (adj OR 1.14; CI 1.03-1.25) or a low symptom score on reality distortion (adj OR 0.91; CI 0.83-1.00). Recovery was less likely ( p ⩽ 0.05) among those with high scores for social disadvantage (score = 3, adj OR 0.40; CI 0.18-0.87; score = 4, adj OR 0.29; CI 0.13-0.67) and non-white British ethnicity (adj OR 0.43; CI 0.25-0.76) ( Table 2) . When we further adjusted for all other variables retained in our models (as detailed above), strong associations with symptom recovery at 10 years (n = 213) remained for early symptom course (remission at 12-weeks) (adj OR 3.33; CI 1.72-6.43), a diagnosis of psychotic depression (adj OR 2.68; CI 1.02-7.05), and nonwhite British ethnicity (adj OR 0.44; CI 0.21-0.91) ( Table 3 ). Our final model explained around 15% of the variance in symptom recovery and correctly predicted 61.0% with symptom recovery.
Predictors of functional recovery at 10 years
Early symptom course (remission at 12-weeks) strongly predicted functional recovery (i.e. GAF score >60) (adj OR 4.43; CI 2.46-7.98) ( Table 4 ). The following also strongly predicted functional recovery (at p ⩽ 0.05): study centre (i.e. Nottingham v. south-east London) (OR 1.88; CI 1.02-3.48); being female (adj OR 2.19; CI 1.30-3.68); having a diagnosis of mania with psychosis (adj OR 11.28; (Table 4 ). There was a strong association between recovery and social disadvantage, such that with each additional disadvantage, there was a progressively lower likelihood of recovery (score = 2, OR 0.35; CI 0.15-0.82; score = 3, OR 0.22; CI 0.09-0.52; and score = 4, OR 0.18; CI 0.07-0.44).
When we further adjusted for all other variables retained in our models (as detailed above), strong associations with functional recovery at 10 years (n = 213) remained for early symptom course (remission at 12-weeks) (adj OR 2.75; CI 1.23-6.11), study centre (i.e. Nottingham v. south-east London) (adj OR 3.23; CI 1.25-8.30), and a diagnosis of mania with psychosis (adj OR 8.17; CI 1.61-41.42) ( Table 5 ). Our final model explained around 32% of the variance in functional recovery and correctly predicted 73.6% with functional recovery. 
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Discussion
This is the first long-term, epidemiological, naturalistic follow-up that has investigated the specific role of early remission and other predictors of outcome across multiple domains in a cohort of individuals following their first episode of psychosis. Our main finding is that symptom remission at 12-weeks is a strong predictor of both symptom and functional recovery at 10-years. Furthermore, we found that diagnosis at first onset is a strong predictor of recovery: depressive psychosis was predictive of good symptom recovery and manic psychosis was highly predictive of good functional recovery. Finally, being from the Nottingham study centre was predictive of good functional recovery. Overall, our final models explained more of the variance in functional than symptom outcomes, although for both the percentage explained was relatively low. Clearly, other unmeasured factors also contribute to variations in recovery in psychosis. This study has a number of strengths. It used an incidence cohort of first episode psychosis patients who presented to any psychiatric service. This reduced the chances of only including patients with a particularly illness type, as is often the case for in-patient populations or those drawn only from early intervention services. The study naturalistic approach makes this sample as unbiased as possible. Finally, the study is unique in having evaluated a broad range of predictors across multiple domains over time, allowing the description of the heterogeneous course trajectories of psychosis. A major strength is the reporting of recovery across a range of domains, which has yielded evidence that predictors of symptom and functional recovery differ and are somewhat independent of each other.
Some limitations should be acknowledged. As with all longitudinal evaluations, we cannot exclude the potential for selection and information bias arising from, respectively, loss to follow-up and missing or inaccurate data. However, we were able to evaluate the symptom and functional status of over 90% of the cohort. We found no strong evidence of systematic bias when we compared those with some information available with those without (Morgan et al., 2014) , suggesting that attrition is unlikely to have affected findings. The potential for information bias should also be considered. We made use of all possible sources of information, and clinical ratings were made by consensus. To limit the potential variability in the extent and quality of information available, we only made ratings of the presence or absence of symptoms on the basis of clear and definite information. Also, we only considered lifetime substance use and did not separately consider patterns of use and abstinence following FEP. Finally, completeness of information was inevitably less for those not re-interviewed. However, we found that symptom course and outcome were better 
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in the Nottingham sample, while, at the same time, cases in Nottingham were less likely to be re-interviewed. This is the first time that a role for early symptom remission (defined with an operationalized set of criteria) has been established as important in the long-term outcome of any psychosis. This finding advances evidence from shorter longitudinal studies that early symptom remission is associated with better symptomatic outcome (Emsley et al., 2006; Verma et al., 2012) . It adds to existing evidence that a shorter proportion of time spent experiencing symptoms in the first years of illness (Harrison et al., 2001 ) is associated with better long-term outcome, and importantly, it demonstrates that this applies to both symptom and functional domains.
This crucial role for early remission could be explained in multiple ways. These first 12 weeks may be the time required to receive at least one adequate trial of pharmacological treatment. While it is theoretically possible that those individuals who did not achieve early remission were those who had received no or ineffective treatment, our data suggest this was not the case. There were no differences in exposure to antipsychotics between individuals who did and did not remit at 12-weeks. It is also possible that these early responders represent a subgroup more likely to respond to treatment. This is consistent with emerging evidence that between 10 and 20% of first episode patients show rapid response to the first antipsychotic received (Agid et al., 2013) . In our study, these individuals follow a more benign illness trajectory. They may warrant a less assertive management approach after the resolution of the first episode. Conversely, identifying non-responders early in treatment could enable clinicians to consider alternative treatment options in order to find the earliest possible effective treatment (Kinon et al., 2010) .
Our data support early management in first episode psychosis, which aims not only to reduce DUP, but also to promptly reduce symptom severity, to minimize the time spent with psychotic symptoms. In our sample, DUP was not a predictor of poor symptom recovery, but rather a predictor of poor functional recovery at 10-years. Our interpretation of this finding is that once patients receive antipsychotic treatment, their ability to respond is the key predictor of future symptom recovery, independently of DUP. In turn, a longer DUP may affect their ability to function in social and occupational spheres, and where these deficits are engrained over time, they persist even despite symptomatic improvement. Therefore, while antipsychotic treatment is an important part of early first episode psychosis management, it remains only one aspect of the holistic care that can be provided, which would include also non-pharmacological interventions such as for example psychoeducation and family work.
Interestingly, one-third of patients who initially remitted did not recover in the long-term. This heterogeneity of illness course may reflect the interplay between external factors and the pathophysiology of the disorder, which over time generates multiple possible trajectories. For example, intervening life events, stress, substance use, ongoing symptoms, family support, vocational opportunities, compliance with pharmacological and other treatments may independently contribute to shaping illness course after the initial period (Racenstein et al., 2002; Petersen et al., 2005; Miller, 2008; Jordan et al., 2014; Colizzi et al., 2016; Weibell et al., 2017) .
Another important predictor of recovery at 10-years was a diagnosis of depressive or manic psychosis. To our knowledge, this is the first time that differences in outcome have been investigated for affective psychosis diagnostic subtypes. Depressive psychosis predicted better symptom recovery, while mania strongly predicted better functional recovery. Affective disorders, in general, have been reported to be predictive of a better outcome in longitudinal studies of duration 15-25 years (Marneros et al., 1990; Bottlender et al., 2010; Henry et al., 2010) . Our findings align with long-term follow-ups of major depressive disorder (psychotic and nonpsychotic), suggesting that psychosocial disability is associated with severity of depressive/bipolar 1 symptoms (Judd et al., 2005) . In our study, those patients with a manic presentation were symptomatic for a shorter period than those with schizophrenia, and so were more likely to achieve 12-week remission. However, manic psychosis was an additional highly independent predictor of functional recovery. Good functional recovery was also predicted by being from the Nottingham study centre. There was evidence that functional outcomes were better, 
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on average, for patients in Nottingham. While we do not know the reasons for this, it is tantalising to speculate that the factors related to urbanicity that increase risk of psychosis onset also impact on its outcome. Finally, since patients with schizophrenia are those more likely to be considered for long term maintenance antipsychotic treatment, we repeated the analyses including only participants with this diagnosis. We find that even considering only this group, all findings are in the same direction as the main findings, though inevitably with some loss of power likely due to the smaller sample sizes (See online Supplementary Table S1 ). These additional analyses confirmed that our main finding that early remission is the best predictor of recovery stands. While other demographic, clinical, and social factors were considered, their predictive power in the regression models of 10-year recovery was modest. The only notable predictor of symptom recovery, in addition to early remission and depressive psychosis diagnosis, was White British ethnicity. This is consistent with our previous findings in this sample, that black Caribbean individuals experience worse clinical, social, and service use outcomes, and black African individuals worse social and service use outcomes (Morgan et al., 2017) . There is growing evidence that substance use is associated with poorer outcomes following FEP (Lambert et al., 2005; Petersen et al., 2005) , but it did not independently predict outcome in our sample, possibly because of the method we used to evaluate use. Ideally, substance use throughout follow-up would be assessed by serial assessments verified by toxicology. However, this may also be due to the fact that we included individuals presenting with FEP throughout adulthood (16-65 years), in contrast to other studies that included younger individuals in whom substance use is more prevalent [e.g. (15-29 years) (Lambert et al., 2005) ; (16-40 years) (Petersen et al., 2005) ].
In conclusion, remission at 12-weeks should be used to inform clinical management following first episode psychosis. It may represent a useful means of stratifying patients into treatment protocols reflecting likely subsequent course. While the diagnosis may also have a predictive role, with depressive and manic presentations being predictive of long-term clinical and functional recovery respectively, our data suggest that prediction of longterm outcome from the first episode of any psychosis remains extremely challenging.
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